This essay examines the experiences of about five thousand Chinese students/scientists in the United States after the Communist takeover of mainland China in 1949. These experiences illustrate the often hidden transnational movements of people, instruments, and ideas in science and technology across the Iron Curtain during the Cold War. I argue that those hundreds who returned to China represented a partial "Americanization" of Chinese science and technology, while the rest of the group staying in the United States contributed to a transnationalization of the American scientific community.
world of science in many different ways that are not always easy to capture in a national framework. 1 In his pioneering study, American Hegemony and the Postwar Reconstruction of Science in Europe, John Krige has argued persuasively that in the postwar period, American scientists and science administrators, encouraged and guided by American Cold War policy, exerted enormous influence on the reconstruction of European science. It was a process of both "Americanization" and "co-production," in the sense that the Americans were most effective when they worked in conjunction with local scientific elites.
2 With this work, Krige has both adopted a transnational historical approach and broadened the studies of Cold War science into Europe, beyond the traditional focus on the United States and the Soviet Union. But the Cold War of course involved more than these three players. How China, for example, fit into this picture is not at all clear.
It is well known that China was an early ally of the Soviet Union during the Cold War and therefore could be conveniently classified into the Soviet camp. But what happened once the Sino-Soviet split emerged in the late 1950s, and the relationship became so hostile in the 1960s that China considered the Soviets more of a threat than it did the United States? What took place when China eventually engaged in a process of rapprochement with the latter in the early 1970s? While diplomatic historians on China-U.S.-Soviet relations have made great inroads in uncovering the political dimensions of this most important triangular relationship during the Cold War, much remains to be done in the area of the history of science and technology. 3 In this essay, I propose to examine Cold War science and technology with China included in the picture.
In shifting the focus to China's international scientific relations during the Cold War, one can of course ask questions about the Soviet influence in China as Krige has done regarding the American influence in Europe. How, for example, did the Soviets export their scientific and educational system into China in the early 1950s, and how was it received in China? Were the Soviet-Chinese interactions a case of unilateral imposition, or was there more of a parallel with the American-European collaboration that Krige analyzed? These are broad questions whose answers require access to archival materials that are not readily available at present and which I hope to address in a long-term research project on the transnational formulation of science and technology in modern China. Here, in this brief essay, I focus instead on a less obvious but no less intriguing question: What happened to U.S.-China scientific interactions at the height of the Cold War? This question is particularly significant given the profound American influence on preCommunist China's scientific and educational system, and given the domination of an American international science policy aimed at containing Communist China.
Specifically, I will use the case of a group of American-educated Chinese students and scientists to illustrate the often hidden transnational movements of people and instruments in science and technology during the early Cold War. Here I use the term "Chinese/ American scientists" to include both those who decided to stay in the United States and became Chinese American scientists proper, and those who returned to China and became American-returnee Chinese scientists. The experiences of both groups, I would argue, contributed to two broad, parallel transnational processes of Cold War science: the Americanization of international science and the transnationalization of American science, especially the transnationalization of the American scientific community. This experiment in transnational history of science further demonstrates that we need to pay attention not only to scientists' physical movements across national boundaries, but also to the many ways in which they confronted and even challenged the authority of nation-states in both the United States and China. As the American historian David Thelen puts it, historians need to "explore how people and ideas and institutions and cultures moved above, below, through and around, as well as within, the nation-state." 4 * * * Tens of thousands of Chinese came to the United States to study science and engineering, especially after the beginning of the twentieth century. Their study in the United States had been encouraged by the Chinese and U.S. governments and by American missionary institutions in China as a way to modernize China and spread American influence. The end of World War II brought a new surge in the numbers of Chinese students and visiting Chinese scientists, with about 5,000 in the United States by 1949.
5 Up to that time, American-educated Chinese scientists had largely returned to China once they completed their studies due to a variety of factors, including family ties, a sense of national obligation to China, and perhaps most critically, the long-standing discriminatory immigration policy in the era of the "Chinese Exclusion Act." Even after the CEA was repealed in 1943, the annual quota of only 105 Chinese immigrants made it nearly impossible for Chinese students to settle in the United States. The situation, however, changed dramatically in 1949 when the Chinese Communist forces swept the country and drove the ruling Nationalists to the island of Taiwan. What should these Chinese students and scientists do and what should the U.S. government do with them now that China and the United States were on opposite sides of the Cold War? Surprisingly, at first the U.S. government seemed intent on not only allowing but actually encouraging Chinese students to return to China even as it came under Communist control; this was seen as a way to Americanize Chinese society through science and technology. For example, at an October 1949 conference at the State Department on 4 David Thelen, "The Nation and Beyond: Transnational Perspectives on United States History," Journal of American History, 1999, 86:965-975 FOCUS-ISIS, 101 : 2 (2010) "Problems of U.S. Policy in China," which included government officials and China scholars, Howland Sargent, deputy assistant secretary of state for public affairs, expressed the department's view that such a move would be beneficial for both the United States and China. "There seems to be some general area of agreement," he said, "that it will be desirable both for the peoples of China and the peoples of United States that as many of these students as possible will in fact return to China to interpret the skills that they have learned when they have been in this country." The department further proposed to launch an outreach program so that the Chinese students would have "some understanding of the conditions that really obtain in China," including those in "Communist-held areas." As before, some of them were drawn back by a sense of patriotic attachment to the homeland, a sentiment often reinforced by personal experiences of discrimination in the United States. They saw the possibility of both professional development and national reconstruction in China under the Communists who were given the benefit of the doubt, especially in view of the corrupt Nationalist government the students had earlier known. Often these students and scientists were also pulled by strong family ties and feared a permanent separation from spouses, children, and parents in China if they waited any longer. Remarkably, even the outbreak of the Korean War in late June 1950 and the Chinese entry into the war later in the year, did not immediately result in a U.S. ban of students returning to China. Actually, these events may have pushed those undecided students and scientists to make up their minds to return for fear of subsequent permanent separation between the two countries.
The Korean War did, however, intensify American domestic anticommunism, with profound impact on the Chinese students. It led to the high profile arrest, in the summer of 1950, of Qian Xuesen (Hsue Shen Tsien), a prominent Chinese American aerodynamic scientist at Caltech who had planned to return to China after his security clearance was revoked on charges of Communist Party membership. He was later released but forbidden to leave the country under "suspended" deportation. Three other Chinese scientists from Caltech, including the nuclear physicist Zhao Zhongyao, were detained on their way to China as their boat reached Hokoyama, Japan; they were allowed to continue their journey several months later when it was determined that their luggage did not carry classified documents as initially suspected. In 1951, a gradual change in U.S. policy began to make it increasingly difficult for Chinese students and scientists to return to China. Against the backdrop of the Chinese entry into the Korean War and the rising McCarthyism at home, a battle raged within the U.S. government over what to do with the Chinese students. Apparently, the Department of Justice, especially its Immigration and Naturalization Service (INS), treated the Chinese students as potential troublemakers and wanted to get rid of them, while the State Department hoped to make them feel comfortable in the United States, granting scholarships and permissions to work, thereby dissuading them from returning to China. 8 The first clear and dramatic signal that the U.S. government finally decided to stop Chinese students and scientists from returning to China came in the fall of 1951. On 20 September, twenty-one Chinese students boarded the President Cleveland for China; when the boat reached Honolulu, nine of them, including Xie Jialin, who had just completed his Ph.D. at Stanford in particle physics, were prevented from re-boarding after an excursion on land. They were forced to return to the U.S. mainland. An INS letter that was handed to them stated that laws and regulations passed during the World Wars authorized the president to order certain aliens "not to depart or attempt to depart from the United States" under threat of $5,000 fines or up to five years in prison. Soon many Chinese students and scholars, especially those specializing in science, technology, agriculture, and medicine, who had applied for permission to exit the country, received a similar letter from the INS. The long-standing desire to Americanize China via science and technology gave way to immediate Cold War concerns.
9
Reactions to this turn of events from those would-be Chinese returnees ranged from anger to frustration, to resignation. With accompanying relaxation on employment restrictions, most of them were able to find jobs in universities or industrial firms. As time went on, some changed their minds and decided to stay in the United States while others kept looking for a change of policy, especially after the signing of the Korean War armistice in July 1953. Some of them carefully organized themselves in a public relations campaign to win sympathy from the American public and media for their right to return to China. (See Figure 2. )
In August 1954, for example, a group of Chinese students sent an appeal to President Dwight Eisenhower on humanitarian grounds and on account of the American ideal of scientific internationalism:
Having been well received by various people we have met in the United States and having observed at first-hand a democracy at work, under which human beings are held sacred, we feel all the more that preventing us from leaving this country can at best be attributed to a temporary expediency, especially when the persons concerned are guilty of no crime and the sole reason for restraining their departure is their acquisition of technical training. We would respectfully point out that the technical training we have received here involved no codes of secrecy, indeed the spreading of scientific knowledge and technical know-how has been the very spirit of a great tradition of this country ever since its establishment. . . . We sincerely appeal to you, Mr. President, to make it possible for any Chinese student to leave the United States whenever he chooses and we petition you to revoke this restraining order. 10 Even though the students did not receive any official responses, their efforts in this period began to win them increasing public sympathy. For example, a group of China/East Asia scholars argued the following in a letter to the editor of the New York Times: "The detention in America of foreign students who have not been charged with any crime is incompatible with American principles of justice. We are convinced that the technical knowledge they may take back to China will do America less harm than the ill-will created, here and abroad, by keeping them in this country against their wishes."
11
Eventually, what won the students, and Qian, freedom to return to China was less their humanitarian or technical arguments than the U.S. desire to exchange them for Chineseheld American POWs and civilians. Nevertheless, the students and scientists were welcomed back in China with open arms, and many of the returnees took key positions in the Chinese research, development, and educational systems, especially in the defense sector. The cutting edge science and technology they brought back gave the Chinese leaders growing confidence that China could indeed launch its modernization drive. It may also have encouraged the Chinese leadership to pursue increasing independence from the Soviet Union. Altogether, from 1949 to 1956, 129 of these returned students went to work in the elite Chinese Academy of Sciences (CAS), and 109 of them achieved the senior status of associate research fellow (equivalent to associate professor), accounting for one quarter of all such positions in the academy. Qian Xuesen became the director of the Institute of Mechanics of the academy and later organized the Chinese rocket and missile programs. In fact, the Chinese government decided to launch its missile program in large part due to the return of Qian. Both individually and as a group, it is difficult to overestimate the importance of these returned students and scientists to the Chinese nuclear weapons and space programs. Among the twenty-three scientists 10 Letter from Chia Hua Chang and others to President Eisenhower, 5 August 1954, reprinted in Jianguo chuqi (cit. n. 9), pp. 480 -481.
11 Hans H. Frankel, et al., "Exchange of Prisoners in China," (letter to the editor), New York Times, 14 June 1954, p. 20. 12 On the return of the students and scientists to China see Chang, Thread of the Silkworm (cit. n. 7). Once again, the INS acted in a heavy-handed manner, arresting and deporting those who failed to depart the United FOCUS-ISIS, 101 : 2 (2010) who were given national medals in 1999 for their contributions to the nuclear, missile, and satellite projects, nine returned to China between 1949 and 1957. 13 The U.S.-China transnational scientific movement during the Cold War included not only people, but instruments and materials as well. The nuclear physicist Zhao Zhongyao, for example, returned to China in 1950 with about $50,000 worth of accelerator parts (after passing extensive FBI inspection) that became the basis for some of the earliest research and teaching tools in high energy physics in China. Similarly, an oscilloscope made and brought back by the neuroscientist Zhang Xiangtong (Ph.D., Yale University, 1946) in 1956 was so advanced that it attracted the interest of scientists not only within China but also from Eastern Europe, even into the 1960s.
14 While these instruments carried no direct military significance, they were clearly useful in Chinese scientific and technological development in general.
More subtle but no less important were the general ideas about scientific research, education, and organization that these American-trained scientists brought with them to China. For example, shortly before his death in 2009, Qian, though bitter about his official treatment in the United States, advocated the American model of innovative scientific education in preference to the rigid Soviet one that still plagues Chinese universities today. In 1958, shortly after his return to China, he had helped found the elite University of Science and Technology of China (as part of the CAS), which was reportedly based on the model of Caltech. Also, while Nie Rongzhen, the military-administrative head of the Chinese nuclear weapons complex during the Cold War, has been widely credited with the creation of a flexible research and development management system, it is conceivable that Qian and other American-returnee Chinese scientists played a key part in its conception and certainly in its implementation. 15 Yet, as influential as these American-educated scientists were in China, it would be a mistake, as Krige has rightly pointed out in his study of the Europe case, to call what happened in China a simple process of Americanization, or for that matter, Sovietization. What took place was a fascinating conflation of American, Soviet, European, and Japanese, as well as indigenous Chinese styles of scientific research and education within a highly political environment that still needs to be untangled and understood. Indeed, the honeymoon between the returned students and scientists and Mao Zedong's party-state did not last long. Returned scientists soon found themselves targets of ideological campaigns and political purges that became more strident and dangerous in the late 1950s. During the radical Cultural Revolution of 1966 -1976, many of the U.S. returnees were accused of being American agents and were severely punished; this was ironic in view of the earlier American charges of some of them as Chinese Communist agents. Those who worked in the defense sectors were sheltered to some degree but even they could not always escape trouble. In many ways, the story of the American-educated Chinese scientists was a good illustration of what the historian Gabrielle Spiegel calls the "losses experienced in the process of migration, exile, and diasporic movement" that have been much less heralded in view of "the rather triumphalist tone of current work on transnationalism." 16 The political status of the returned scientists did not improve significantly until Mao's death, and with him the end of the Cultural Revolution in 1976. Deng Xiaoping, the pragmatic leader, reemerged to lead China toward economic reform and an opening up to the world. In the 1980s and 1990s, many of the returnees resumed scientific leadership positions and were, for the first time, able to visit the United States after more than a quarter of a century. They were happy to meet with their old mentors and classmates, and also used these opportunities to open new connections so their own students could come to the United States and follow in their footsteps. Thus a new wave of studying in the United States was launched in the 1980s which has, by now, far surpassed even that in the first half of the twentieth century. Interestingly enough, in promoting U.S.-China scientific and educational cooperation and exchange, the returnees found their best allies to be the Chinese American scientists-those Chinese scientists in the United States who had chosen to stay.
* * *
If the Chinese students and scientists who returned to China from the United States in the early Cold War represented a qualified "Americanization" of Chinese science, the decision of about 4,000 of their peers who decided to stay in the United States after 1949 marked one of the most dramatic developments in the transnationalization of the American scientific community. Joining them in the United States in the next decade or so were several thousand more Chinese intellectuals, including many scientists and engineers, often with American training, who had first fled the Chinese mainland in 1949; they had gone to Hong Kong before entering the United States under a series of measures designed to strengthen American Cold War manpower. A third group of Chinese scientists and engineers migrated to the United States in the post-World War II period as students from Taiwan and Hong Kong, a process that was facilitated by the 1965 U.S. immigration reform. 17 Thus , 1949 -1976 ," in Physics and Politics, ed. Helmuth Trischler and Mark Walker (Berlin: Sterner Verlag, 2010 and Gabrielle M. Spiegel, "The Task of the Historian," American Historical Review, 2009, 114:1-15, on pp. 11-12. 17 Benjamin Zulueta, "Forging the Model Minority: Chinese Immigrant Intellectuals, American Science, and the Cold War" (Ph.D. diss., Univ. of California, Santa Barbara, 2003) . See also Zulueta, "Master of the Master Gland: Choh Hao Li, the University of California, and Science, Migration, and Race," Historical Studies in the Natural Sciences, 2009, 39:129 -170 Chu were born in the United States to parents who were from the generation of the stranded students. 18 The reopening of U.S.-China relations in the early 1970s, and especially the establishment of diplomatic relations in 1979, brought the two strands of Chinese/American scientists-both those who returned to China and those who stayed in the United States-together again. One can only imagine the emotional encounter in August 1971 when Yang, who became the first prominent Chinese American scientist to visit China after President Richard Nixon had relaxed the restrictions on travel to China, met in Beijing with Deng Jiaxian. (See Figure 3. ) As the two groups joined hands in promoting U.S.-China scientific exchange and 19 Finally, perhaps the ultimate irony in the story of the 1949 generation of Chinese/American scientists is how a number of them actually traded places after retirement in the 1990s and 2000s: some of those who had stayed in the United States moved to Chinese universities where they were welcomed as world-renowned scientists, while some of the returnees came back to the United States to live with their scientist children who had moved there as students in the 1980s and 1990s.
How does this examination of Chinese/American scientists change our view of Cold War science? For one, I hope it has helped to make clear that the "Americanization" of Cold War science went beyond the Iron Curtain and into unsuspected areas such as China, although perhaps not as the result of an intentional American policy as in the case of western Europe. In its own way, the post-1949 return of hundreds of American-trained scientists to China played just as significant a role in spreading American science and technology as did the Atoms-for-Peace programs and other American Cold War measures. 20 At the same time, the decision by thousands more Chinese scientists to stay in the United States or to leave China for the United States helped to change dramatically the ethnic makeup of the American scientific community during the Cold War, contributing to its steady transnationalization that has continued in the post-Cold War period and into the twenty-first century.
Indeed, one can argue that Americanization of international science and the transnationalization of the American scientific community were intimately connected: it was the rise of American science, especially in the post-World War II period, that made the United States the most attractive place for students and scientists all over the world, including those in China, to come to study and work. In turn, the rich international and ethnic diversity of the American scientific community both encouraged a synergistic fusion of scientific styles due to the interactions of immigrant and native scientists, and helped further the process of Americanization as these scientists played influential roles in the science and education policy of their countries of origin. This dynamic would have probably existed even without the Cold War, but the longstanding, worldwide conflict clearly intensified both trends as it brought science and the states closer together than otherwise possible. In the end, what shaped the experiences of Chinese/American and other scientists during the Cold War was a combination of international politics, national policy, and individual choices that made them truly transnational subjects. 19 Yang Zhenning (C. N. Yang), "Deng Jiaxian," Ershi Yi Shiji [Twenty First Century] FOCUS-ISIS, 101 : 2 (2010) 
